Abstract. We give a short proof that the quartic polynomial f (z) = z 2 + z is univalent, i.e. injective in the open unit disc, D = { z ∈ C | z < 1 }.
Introduction
In [5] , Dmitrishin et al. study the relation between the stability of equilibrium in discrete dynamical systems and a problem of optimal covering of the interval (−µ, µ) by the inverse of the polynomial image of the unit disc. In their work, the univalence of a family of polynomials indexed by the natural numbers, f N (z), N ∈ N, has been mooted as a crucial ingredient to examine the stability of systems. In this note, we show that the polynomial f 4 (z), the first case which they do not treat, is univalent. This same polynomial appears in two unpublished preprints of Gluchoff and Hartmann [3, 4] where they appear as extremal cases of starlike polynomials and use notions of stability from physics as was suggested earlier by Alexander [1] (see [2] for a detailed overview). Our argument is more elementary and follows from the decomposition of f 4 into two quadratic functions. Also, we show how univalence applies more generally to quartic polynomials which are composite of τ a≥1 (z) = (z + a) 2 . 
2.2.
Injectivity. Given the above decomposition, we can see that if f (z) = f (w) then one of the three criteria below must be met :
The first two criteria speak for themselves. The third criterion describes the scenario where (z + 1) 2 and (w + 1) 2 are symmetric with respect to the apex of q(z), located at − where |a| ≥ 1. When |a| > √ 2 there is no constraint on q; for values 1 < |a| < √ 2 one needs to pay some extra care to the location of the roots of q, namely univalence requires that C > where −C is the sum of the roots.
